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(54) HEAT-RESISTANT PRINTING INK 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a heat-resistant printing ink 
capable of maintaining adhesion and having excellent flex resistance 
of a printed surface of a decorative printing film. 
SOLUTION: This heat-resistant printing ink uses a polycarbonate 
resin which is a polycarbonate obtained by reacting a compound 
represented by general formula A with a compound represented by 
general formula B or the compound represented by general formula 
A the compound represented by general formula B and a compound 
represented by general formula C (R1 to R19 are each 
independently H, an alkyl, an aryl, an alkenyl, an alkoxy or an aralkyl 
group; X is a polystloxane chain; Y is a hydrocarbon group, S, S02, 
O, CO or SO) with a carbonic ester—forming compound in which the 
amount of the compound represented by general formula B is 20-60 
wt% based on the whole monomer components (compounds 
represented by general formulae A, B and C). The polycarbonate 
resin has C5. 1-1.0 [dL/g] intrinsic viscosity [t|]and is used as a 
binder resin. 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The compound expressed with a general formula (A), a general formula (B) or a general formula (A), a 
general formula (B), and a general formula (C) Are the polycarbonate which is made to react with a carbonate 
formation compound and is obtained, and a general formula (B) receives all monomer components [a (general 
formula A) + (general formula B) + general formula (©], Heat-resistant printing ink characterized by using the 
polycarbonate resin whose limiting viscosity [eta] it is 20 - 60wt%, and is 0.1-1.0 [dl/g] as binder resin. 
[Formula 1] 



H 




( A ) 



(R1 -R4 expresses respectively independently a hydrogen atom, the alkyl group of carbon numbers 1-5, the aryl 
group of carbon numbers 6-12, the alkenyl radical of carbon numbers 2-5, the alkoxy group of carbon numbers 1-5, 
or the aralkyl radical of carbon numbers 7-1 7 among a formula.) When it has a carbon atom on these radicals, it can 
also have the alkyl group of carbon numbers 1 -5, the alkenyl radical of carbon numbers 2-5, and the alkoxy group of 
carbon numbers 1-5 as a substituent. 



[Formula 2] 




( B ) 



the inside of a formula, and R5 -R8 — respectively — becoming independent — a hydrogen atom and the alkyl 
group of carbon numbers 1-5 — In being the aryl group of carbon numbers 6-12, the alkenyl radical of carbon 
numbers 2-5, the alkoxy group of carbon numbers 1-5, or the aralkyl radical of carbon numbers 7-17 and having a 
carbon atom on these radicals, as a substituent It can also have the alkyl group of carbon numbers 1-5, the alkenyl 
radical of carbon numbers 2-5, and the alkoxy group of carbon numbers 1-5. R9 -R12 are a hydrogen atom, the alkyl 
group of carbon numbers 1-5, the aryl group of carbon numbers 6-12, the alkenyl radical of carbon numbers 2-5, 
the alkoxy group of carbon numbers 1-5, or the aralkyl radical of carbon numbers 7-17, and when it has a carbon 
atom on these radicals, they can also have the alkyl group of carbon numbers 1-5, the alkenyl radical of carbon 
numbers 2-5, and the alkoxy group of carbon numbers 1-5 as a substituent. R13 expresses the aliphatic series 
radical of carbon numbers 1-6, or only expresses association. X expresses the homopolymer or random copolymer 
of -SiO (R14) (R15)- and/or -SiO (R16) (R17)- Polymerization degree is 0-200. R14-R17 It becomes independent 
respectively. A hydrogen atom, the alkyl group of carbon numbers 1-5, the aryl group of carbon numbers 6-12, In 
being the alkenyl radical of carbon numbers 2-5, the alkoxy group of carbon numbers 1-5, or the aralkyl radical of 
carbon numbers 7-17 and having a carbon atom on these radicals, as a substituent it can also have the alkyl group 
of carbon numbers 1-5, the alkenyl radical of carbon numbers 2-5, and the alkoxy group of carbon numbers 1-5. 
[Formula 3] 
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HO 



( C ) 



(Among a formula, R18-R19 are a hydrogen atom, the alkyl group of carbon numbers 1-10, the aryl group of carbon 
numbers 6-12, the alkenyl radical of carbon numbers 2-5, the alkoxy group of carbon numbers 1-5, or the aralkyl 
radical of carbon numbers 7-17, and when it has a carbon atom on these radicals, they can also have respectively 
independently the alkyl group of carbon numbers 1-5, the alkenyl radical of carbon numbers 2-5, and the alkoxy 
group of carbon numbers 1 -5 as a substituerrt) Y is [Formula 4]. 



Come out, it is and R20-R21 become independent respectively here. A hydrogen atom, the alkyl group of carbon 
numbers 1-10, Express the alkenyl radical of carbon numbers 2-5, the alkoxy group of carbon numbers 1-5, or the 
aryl group of carbon numbers 6-12, or R20 and R21 join together together. The radical which forms the ring or 
heterocycle of carbon numbers 3-6 is expressed, and when it has a carbon atom on these radicals, it can also have 
the alkyl group of carbon numbers 1-5, the alkenyl radical of carbon numbers 2-5, and the alkoxy group of carbon 
numbers 1 -5 as a substituent. a expresses the integer of 0-20. 

[Claim 2] Heat-resistant printing ink according to claim 1 whose general formula (A) is at least one sort chosen from 
the group of 9 and 9-screw (4-hydroxyphenyl) fluorene, 9, and 9-screw (4-hydroxy-3-m ethyl phenyl) fluorene and 9, 
and 9-screw (4-hydroxy-2-methy I phenyl) fluorene. 

[Claim 3] Heat-resistant printing ink according to claim 1 whose carbonate formation compound is a phosgene. 
[Claim 4] Heat-resistant printing ink according to claim 1 whose R9 -R12 of a general formula (B) are at least one 
sort chosen from a methyl group and a phenyl group. 

[Claim 5] Heat-resistant printing ink according to claim 1 whose general formula (B) is at least one sort guided at 
least to alpha and omega from the group of the random copolymer of dimethylsiloxane and a diphenyl siloxane and 
alpha which have 3-(o-hydroxyphenyl) propyl group, and omega-screw [3-(o-hydroxyphenyl) propyl] poly 
dimethylsiloxane. 

[Claim 6] Heat-resistant printing ink according to claim 1 whose general formula (C) is 2 and 2-screw (4- 
hydroxyphenyl) propane. 

[Claim 7] Heat-resistant printing ink of a general formula (C) according to claim 1 which is (a general formula C) / 
[(general formula A) + general formula (C)] <0.5 in a weight ratio comparatively. 

[Claim 8] Heat-resistant printing ink according to claim 1 using the non-halogen system organic solvent as a solvent 
for ink adjustment. 

[Claim 9] The manufacture approach of the decoration resin mold goods characterized by injecting the resin which 
carried out thermofusion in said metal mold after using the film which printed ink according to claim 1 and inserting 
this film in metal mold. 



[Translation done.] 



-(c) a -,-s-,-so,-,-o-. -co-xit-s o - 



R 



21 



http://www4.ipdl.jpo.gojp^ 2004/09/16 



1/6 ^— v 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the printing ink for insert film excellent in the flexibility of the 

printing section after printing while thermal resistance is excellent. 

[0002] 

[Description of the Prior Art] Metal mold is conventionally equipped with the film with which decoration printing was 
performed to the front face, the resin fused towards the film printing side is injected in metal mold, and the method 
of obtaining the injection-molded product with which the various kinds by injection molding (henceforth insert 
molding) which makes the film with which decoration printing was performed to the resin front face unify which have 
a curved surface, irregularity, or a flat surface were printed is used. For example, it is applied to injection-molded 
products, such as parts for a display, such as an edge of the various meter boards of an automobile, a sunroof, and 
a windowpane. housing of a cellular phone, housing of AV product, a personal digital assistant device, and a copying 
machine, and miscellaneous goods. 

[0003] The ink for printing of said film by which decoration printing was carried out is constituted by the principal 
component in a solvent, a stain, and a pigment, and binder resin. A solvent is removed by drying the ink for printing 
after printing on a film, while a stain and a pigment are fixed to binder resin, a film and binder resin stick and the film 
by which decoration printing was carried out is obtained. The thermal resistance which spreads in a printing side and 
boorish desperation does not produce even if the film by which decoration printing was carried out is held at 
contacting the resin fused at the time of insert molding or the warmed metal mold is required. 
[0004] Since thermal resistance is influenced by the thermal resistance of binder resin, it excels in thermal 
resistance at JP,8-3502,A or JP,2000-109492A and the heat-resistant printing ink with which solvent solubility 
also used good special polycarbonate resin for binder resin is developed. Although these binder resin was right ** 
and was suitable also for various solvents with good thermal resistance as binder resin for heat-resistant printing 
ink, there was a property in which binder resin was hard and it was weak, a crack may arise with the impacts at the 
time of crookedness and injection molding of a film etc.. and there was room of an improvement. 
[0005] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is excellent in the flexibility of 
the printing section after printing, and is to offer the heat-resistant printing ink which reduced printing side crack 
initiation while thermal resistance is excellent. 
[0006] 

[Means for Solving the Problem] As a result of repeating examination wholeheartedly that this invention persons 
should solve the conventional technical problem, the printing ink which used for binder resin the copolymerization 
polycarbonate resin guided from specific bisphenols has good printing nature, since the flexibility of the printing side 
after printing is excellent it finds out becoming suitable heat-resistant printing ink for the decoration film for insert 
molding, and came to complete this invention. 
[0007] 

[The gestalt of invention implementation] Namely, the compound expressed with a general formula (A), a general 
formula (B) or a general formula (A), a general formula (B), and a general formula (C) Are the polycarbonate which is 
made to react with a carbonate formation compound and is obtained, and a general formula (B) receives alt monomer 
components [a (general formula A) + (general formula B) + general formula (C)]. It is 20 - 60wt%, and limiting 
viscosity [eta] is offering the heat-resistant printing ink characterized by using the polycarbonate resin which is 0.1- 
1 .0 [dl/g] as binder resin. 
[Formula 5] 




( A ) 
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(R1 -R4 expresses respectively independently a hydrogen atom, the alkyl group of carbon numbers 1-5, the aryl 
group of carbon numbers 6-12, the alkenyl radical of carbon numbers 2-5, the alkoxy group of carbon numbers 1-5, 
or the aralkyl radical of carbon numbers 7-17 among a formula.) When it has a carbon atom on these radicals, it can 
also have the alkyl group of carbon numbers 1-5, the alkenyl radical of carbon numbers 2-5. and the alkoxy group of 
carbon numbers 1-5 as a substituent. 



[Formula 6] 




( B ) 



the inside of a formula, and R5 -R8 — respectively — becoming independent — a hydrogen atom and the alkyl 
group of carbon numbers 1-5 — In being the aryl group of carbon numbers 6-12, the alkenyl radical of carbon 
numbers 2-5, the alkoxy group of carbon numbers 1-5, or the aralkyl radical of carbon numbers 7-17 and having a 
carbon atom on these radicals, as a substituent It can also have the alkyl group of carbon numbers 1 -5, the alkenyl 
radical of carbon numbers 2-5, and the alkoxy group of carbon numbers 1-5. R9 -R12 are a hydrogen atom, the alkyl 
group of carbon numbers 1-5, the aryl group of carbon numbers 6-12, the alkenyl radical of carbon numbers 2-5, 
the alkoxy group of carbon numbers 1-5, or the aralkyl radical of carbon numbers 7-17, and when it has a carbon 
atom on these radicals, they can also have the alkyl group of carbon numbers 1-5, the alkenyl radical of carbon 
numbers 2-5, and the alkoxy group of carbon numbers 1-5 as a substituent. R13 expresses the aliphatic series 
radical of carbon numbers 1-6, or only expresses association. X expresses the homopolymer or random copolymer 
of -SiO (R14) (R15)- and/or -SiO (R16) (R17K Polymerization degree is 0-200. R14-R17 It becomes independent 
respectively. A hydrogen atom, the alkyl group of carbon numbers 1-5, the aryl group of carbon numbers 6-12, In 
being the alkenyl radical of carbon numbers 2-5, the alkoxy group of carbon numbers 1-5, or the aralkyl radical of 
carbon numbers 7-17 and having a carbon atom on these radicals, as a substituent it can also have the alkyl group 
of carbon numbers 1 -5, the alkenyl radical of carbon numbers 2-5, and the alkoxy group of carbon numbers 1 -5. 
[Formula 7] 




(Among a formula, R18-R19 are a hydrogen atom, the alkyl group of carbon numbers 1-10, the aryl group of carbon 
numbers 6-12, the alkenyl radical of carbon numbers 2-5, the alkoxy group of carbon numbers 1-5, or the aralkyl 
radical of carbon numbers 7-1 7, and when it has a carbon atom on these radicals, they can also have respectively 
independently the alkyl group of carbon numbers 1-5, the alkenyl radical of carbon numbers 2-5, and the alkoxy 
group of carbon numbers 1 -5 as a substituent.) Y, [Formula 8] 

-(C) ,-,-$-. - so, -,-o-,-c o-xii-s o - 
R a 

Come out, it is and R20-R21 become independent respectively here. A hydrogen atom, the alkyl group of carbon 
numbers 1-10, Express the alkenyl radical of carbon numbers 2-5, the alkoxy group of carbon numbers 1-5, or the 
aryl group of carbon numbers 6-12, or R20 and R21 join together together. The radical which forms the ring or 
heterocycle of carbon numbers 3-6 is expressed, and when it has a carbon atom on these radicals, it can also have 
the alkyl group of carbon numbers 1 -5, the alkenyl radical of carbon numbers 2-5, and the alkoxy group of carbon 
numbers 1-5 asa substituent. a expresses the integer of 0-20. 

[0008] As a compound of the general formula (A) which guides the polycarbonate resin of this invention Specifically 
9 and 9-screw (4-hydroxy-2-methylphenyl) fluorene, 9 and 9-screw (4-hydroxy-3-methy I phenyl) fluorene, 9 and 9- 
screw (4-hydroxyphenyl) fluorene, 3, the 6-dimethyl -9, 9-screw (4-hydroxyphenyl) fluorene, 9 and 9-screw (3- 
methoxy-4-hydroxyphenyl) fluorene, 9 and 9-screw (3-ethoxy-4-hydroxyphenyl) fluorene, 9 and 9-screw (3-ethyl- 
4-hydroxyphenyl) fluorene, 4, the 5-dimethyl -9, 9-screw (4-hydroxyphenyl) fluorene, 9 and 9-screw (3-phenyl-4- 
hydroxyphenyl) fluorene, 3, the 6-dimethyl -9, 9-screw (3-methyl-4-hydroxyphenyl) fluorene and 3, 6-diphenyl -9, 
9-screw (4-hydroxyphenyl) fluorene, etc. can be mentioned. 9 and 9-screw (4-hydroxyphenyl) fluorene, 9, and 9- 
screw (4-hydroxy-3-methylphenyl) fluorene, 9, and 9-screw (4-hydroxy-2-methylphenyl) fluorene is desirable also 
in especially inside. These compounds can also use two or more kinds, using together. 

[0009] Specifically as a compound of the general formula (B) which guides the polycarbonate resin of this invention, 
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the following are illustrated. 

[0010] 

[Formula 9] 






C,!^ — Sr- O— X— Si— CV fe- 
CH, CHj 




HO 



CM, 

oi 3 



X — S— C-Hj- 



OH 



cu sr-o-x— si— cy V 



IH 




Oil 




OH 



[001 1] These can also use two or more kinds together. The things by which 1-100 pieces or 1-100 diphenyl 
siloxanes are contained in X for dimethylsiloxane, and those random copolymers are desirable, alpha, omega-screw 
[3-{o-hydroxy phenyl) propyl] poly dimethyl diphenyl random copolymerization siloxane, alpha, and omega-screw [3- 
(o-hydroxyphenyl) propyl] poly dimethylsiloxane are desirable especially. 

[001 2] As a compound of the general formula in this invention (C), specifically 4 and 4-biphenyl diol, Screw (4- 
hydroxyphenyl) methane, the screw (4-hydroxyphenyl) ether, A screw (4-hydroxyphenyl) sulfone, a screw (4- 
hydroxy-3-methylphenyl) sulfone, A screw (4-hydroxyphenyl) sulfoxide, screw (4-hydroxyphenyl) SURUFAIDO, 
Screw (4-hydroxyphenyl) ketone, 1, and 1 -screw (4-hydroxyphenyl) ethane, 2 and 2-screw (4-hydroxyphenyl) 
propane (bisphenol A; BPA), 2 and 2-screw (4-hydroxyphenyl) butane, 1, and 1 -screw (4-hydroxyphenyl) 
cyclohexane (bisphenol Z;BPZ), 2 and 2-screw (4-hydroxy-3-methylphenyl) propane (dimethyl bisphenol A). 2 and 
2-screw (4-hydroxy - 3, 5-dimethylphenyl) propane, 1 and 1 -screw (4-hydroxyphenyl)- 1 -phenyl ethane (bisphenol 
A P;BPAP), Screw (4-hydroxyphenyl) diphenylmethane, 2, and 2-screw (4-hydroxy-3-allyl compound phenyl) 
propane, 3, 3, 5-trimethyI -1 and 1 -screw (4-hydroxyphenyl) cyclohexane, 1, and 1 -screw (4-hydroxy-2-methyl-5- 
t-buthylphenyl) butane etc. is illustrated. These can also use two or more kinds together. Moreover, 2 and 2-screw 
(4-hydroxyphenyl) propane is desirable also especially in these. 

[0013] Moreover, as a carbonate plasticity compound in this invention, bisailyl carbonate, such as a phosgene, and 
diphenyl carbonate, G p-tolyl carbonate, phenyl-p-tolyl carbonate, G p-chlorophenyl carbonate, dinaphthyl 
carbonate, is mentioned, for example. These compounds can also use two or more kinds, using together. 
[0014] The polycarbonate resin used for the binder resin of the heat-resistant printing ink of this invention By 
making the compound of said general formula (A) and general formula (B) or a general formula (A), a general formula 
(B), and a general formula (C) react with a carbonate formation compound The well-known approach used in case 
the polycarbonate which can manufacture and is guided from bisphenol A is manufactured, For example, approaches, 
such as a direct reaction (the phosgene method) with bisphenols and a phosgene or an ester exchange reaction 
(ester interchange method) with bisphenols and bis-aryl carbonate, are employable. 
[0015] If the polycarbonate resin of this invention needs to hold the required solvent solubility and the 
reinforcement as binder resin of heat-resistant printing ink with sufficient balance and the limiting viscosity of 
binder resin is too low, reinforcement runs short, if limiting viscosity is too high, there will be a fall and ink viscosity 
rise of solvent solubility, and printing nature will fall. It is desirable that limiting viscosity is the range of 0.1 - 1.0 
dl/g as desirable limiting viscosity range, and it is desirable that it is the range of further 0.15 - 0.5 dl/g. 
[0016] Moreover, the amount of said general formula (B) used has 20 - 60 desirable % of the weight to the total 
quantity of said general formula (A), a general formula (B), and a general formula (C), when the reinforcement of 
binder resin and thermal resistance are taken into consideration. If flexibility falls and said general formula (B) 
exceeds 60 % of the weight at less than 20 % of the weight, thermal resistance runs short 

[0017] Although use of said general formula (C) is usable because of improvement in many engine performance, 
compatibility amelioration with a stain and a pigment, etc., it is desirable to use it in the range which does not spoil 
the engine performance of the binder resin for heat-resistant printing ink of this invention, and the amount of said 
general formula (C) used has less than 50 desirable % of the weight to the total quantity of said general formula (A) 
and a general formula (C). 

[0018] The heat-resistant printing ink of this invention dissolves in said binder resin and the solvent of a request of 
a stain and a pigment, and is produced. As the stain and a pigment used in the printing ink of this invention, organic 
pigments, such as inorganic pigments, such as colors, such as an anthraquinone system and a naphthoquinone 
system, titanium oxide, carbon black, a calcium carbonate, and metal particles, an azo pigment and a phthalocyanine 
pigment, etc. are mentioned, for example. These stains and pigments exist with binder resin in the condition of 
having dissolved or distributed, in ink. 
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re^ration, a non-halogen system organic solvent is deSIral 



[0019] As a solvent for ink pre^Ktion, a non-halogen system organic solvent is desirable, for example, cyclic ether, 
such as annular ketones, such as aromatic hydrocarbon, such as toluene and a xylene, a cyclohexanone, and 
cyclopentanone, a tetrahydrofuran, and dioxane, dimethylformamide, dimethyl sulfoxide, etc. are mentioned, and 
dioxane, a tetrahydrofuran, toluene, a xylene, and a cyclohexanone are desirable especially. Moreover, a solvent may 
be used independently or may be used with two or more sorts of partially aromatic solvents. It is the purpose which 
furthermore raises a stain and pigment dispersibility, spreading nature, drying, etc., and it is also possible to use 
together a solvent or poor solvents, such as aliphatic hydrocarbon, such as ester, such as un-annular ketones, such 
as alcohol, such as a methanol and ethanol, a methyl ethyl ketone, and an acetone, ethyl acetate, and methyl 
acetate, a cyclohexane, and n-heptane, alkylene glycol and a derivative of those, silicone oil, and soybean oil. L such 
as oil, ] 

[0020] To said printing ink, organic and a non-subtlety particle, a release agent an anti-oxidant, a plasticizer, a 
dispersant an infrared absorption agent, an antistatic agent an ultraviolet ray absorbent a defoaming agent a 
leveling agent, etc. may be added if needed other than binder resin, and a stain and a pigment 
[0021] Moreover, although the loadings of the binder resin in ink are influenced by limiting viscosity and solvent 
solubility, 1 - 70 % of the weight is desirable, and 5 - 50 % of the weight is more desirable. Balance of solvent 
solubility and ink spreading nature is good in it being within the limits which requires the concentration of binder 
resin, and workability improves. 

[0022] In this invention, said heat-resistant printing ink is applied to a base material film, and is used for insert 
molding decoration. As a resin film used for a base material film, it is a thermoplastics film, and is specifically a 
polycarbonate resin film, a polyester resin film, a polyamide resin film, a heat-resistant polyolefin resin film, etc., and 
especially a polycarbonate resin film is excellent in transparency, thermal resistance, a mechanical strength, etc., 
and is used preferably. These resin films are usually 0.1 -2mm in thickness, and its thickness of 0.1 -0.5mm is 
desirable. 

[0023] As an approach of applying the heat-resistant printing ink of this invention to a base material film, although 
screen-stencil, gravure, flexographic printing, etc. are mentioned, the thickness range of the ink layer to apply is 
wide, and the point which can thicken an ink layer to especially screen-stencil is desirable. The printing side dried by 
drying the applied ink by natural neglect, the cold and an infrared exposure, heating printing, UV irradiation, 

etc. is acquired. 

[0024] The heat-resistant printing ink of this invention can be suitably used as ink of the decoration printing film at 
the time of carrying out insert molding in order to carry out the decoration of the thermoplastics. Also in case 
especially the decoration printing film using the heat-resistant printing ink of this invention gives decoration to 
polycarbonate resin, the polycarbonate / ABS blend resin, etc. comparatively fabricated at an elevated temperature, 
it spreads to the printing section pattern after insert molding, and boorish desperation is not seen, but the adhesive 
property of the printing section is also excellent. 

[0025] Furthermore, the decoration printing film using the heat-resistant printing ink of this invention has the 
advantage whose workability improves at the same time it is rare to do damage to a decoration side and it reduces 
the poor appearance after insert molding, even if it is exposed to the crookedness and impact which are added at 
the time of the usual transportation, storage, and a fabrication operation etc. since it is excellent in the flexibility of 
a decoration printing film printing side as compared with the thing using conventional printing ink. 
[0026] 

[Example] Next, although an example explains this invention to a detail further, this invention is not limited at all by 
these examples. 

[0027] The [flexibility trial of printing film] thickness of 0.2mm The printing ink of an example or the example of a 
comparison was used for one side of a polycarbonate film, the letter of solid coating was screen-stenciled, and the 
printing film test piece was obtained after 100-degree-C 2-hour desiccation. The obtained film test piece is cut in 
the shape of [ 70mm long and 50mm wide ] a strip of paper, and it fixes to the test board, and is 40mm stroke and 
1 80 to a lengthwise direction with a shaker. The visual judgment of the existence of the crack of a film test piece 
printing side was carried out during 5 minutes and after the bend test of 1 hour by the time/min. When a crack has 
been checked visually and x and a crack were not able to be checked, it displayed by the judgment of O. 
[0028] The visual judgment of the mold-goods printing section after insert molding was carried out for the [mold- 
goods appearance after the flexibility trial of printing film] aforementioned 5 minutes, the case where a color 
omission, nonuniformity, etc. were checked was displayed as x using the printing film after a bend test, and the case 
where it was not checked was displayed as O. 

[0029] It asked for the dichloromethane 0.5 w/v% solution of [measuring method of limiting viscosity] polycarbonate 

resin with 20 degrees C and the Huggins constant 0.45 using the Ubbelohde viscosity tubing. 

[0030] Usual carried out the interfacial polycondensation reaction of an example 1 9, the 9-screw (4-hydroxy-3- 

methylphenyl) fluorene (Following BCFL and abbreviated name) 50 weight section, the following polysiloxane 

compound (following Si 1 and abbreviated name) 50 weight section, and the phosgene, and polycarbonate resin 

(limiting viscosity 0.38 dl/g) was obtained. 

[0031] 

[Formula 10] 
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[0032] By having used the obtained polycarbonate resin as binder resin, the anthraquinone system Plast Red 8370 
(product made from the Arimoto chemical industry) 10 weight section was mixed as 30 weight sections and a color, 
the cyclohexanone 100 weight section and the dioxane 30 weight section were mixed as a solvent, and the ink for 
printing was adjusted, next, said ink for printing is screen-stenciled as a base material film on one side of a 
thickness 0.2mm x150mm x70mm commercial polycarbonate film (Mitsubishi Gas Chemical make; you pyrone FE- 
2000) — the flexibility trial was performed for [ of a printing film ] 5 minutes after 2-hour desiccation at 1 00 degree 
C for 1 hour, and viewing estimated the printing side. Furthermore, metal mold is equipped with the printing film after 
a bend test for 5 minutes, and it is a vertical injection molding machine. Insert molding of the polycarbonate 
(Mitsubishi Gas Chemical make; you pyrone S-2000) fused at 300 degrees C was carried out. Viewing estimated the 
appearance of the obtained insertion mold goods. A result is shown in Table 1 . 

[0033] Example 2Si1 It changed into the following polysiloxane compound (following Si 2 and abbreviated name) 40 
weight section instead, and printing, shaping, and evaluation were performed like the example 1 except having used 
for binder resin the polycarbonate resin (limiting viscosity 0.28 dl/g) which changed BCFL into 60 weight sections 
and obtained it A result is shown in Table 1 . 
[0034] 

[Formula 11] 

OH OH 



y=A CH3 CH 3 / == \ 

<^_JKC3H 6 — Si-O— x— Si— c^-^J 



CH, CH 



3 



Q < v 5 A =f~ /V- ft <D & %\ <D ¥■ *S 26 



o 

[0035] Example 3Si1 It changed into the following polysiloxane compound (following Si 3 and abbreviated name) 40 
weight section instead, and printing, shaping, and evaluation were performed like the example 1 except having used 
for binder resin the polycarbonate resin (limiting viscosity 0.25 dl/g) which changed BCFL into 60 weight sections 
and obtained it A result is shown in Table 1 . 



[0036] 

[Formula 12] 

OH / \ OH 

r=\ CH 3 [QUA CH, )=, 

<^C,H rr Si-0+Si-Oj-5i-C,H H ^ 
W CH, \CH 3 / CH, W 



a (i ^ i$J 19 



[0037] Example 4BCFL was changed into 50 weight sections, Sil was changed into 40 weight sections, and printing, 
shaping, and evaluation were performed like the example 1 except having used the polycarbonate 
resin for 10 weight sections (limiting viscosity 0.35 dl/g) for binder resin for 2 and 2-screw (4-hydroxy phenyl) 
propane (Following BPA and abbreviated name). A result is shown in Table 1 . 

[0038] Instead of example 5 color, printing, shaping, and evaluation were performed for the cobalt blue system 
pigment (Bayer make; Lightfast Blue 100) like the example 1 except **** for 20 weight sections. A result is shown 
in Table 1 . 

[0039] Printing, shaping, and evaluation were performed like the example 1 except having changed the example 6 
cyclohexanone 100 weight section into the cyclopentanone 80 weight section, and having changed the dioxane 30 
weight section into the tetrahydrofuran 20 weight section. A result is shown in Table 1. 

[0040] Printing, shaping, and evaluation were performed like the example 1 except having changed the example 7 
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i^n^c 



dioxane 30 weight section intd^ff toluene 30 weight section, and having changed tne color to 15% of the weight. A 
result is shown in Table 1 . 

[0041] Printing, shaping, and evaluation were performed like the example 1 except having used for binder resin the 
polycarbonate resin (Mitsubishi Gas Chemical make; the you pyrone Z200, limiting viscosity 0.49 dl/g) guided from 1 
of marketing, and 1 -screw (4-hydroxyphenyl) cyclohexane instead of the polycarbonate resin of example of 
comparison 1 example 1. A result is shown in Table 1. 

[0042] Instead of the polycarbonate resin of example of comparison 2 example 1, it is 3. 3, and 5-trimethyl. - 
Printing, shaping, and evaluation were performed like the example 1 except usual having carried out the interfacial 
polycondensation reaction and having used gay polycarbonate resin (limiting viscosity 0.35 dl/g) for binder resin 
using 1 and 1 -screw (4-hydroxyphenyl) cyclohexane and the phosgene. A result is shown in Table 1. 
[0043] Other than having used for binder resin the gay polycarbonate resin (Mitsubishi Gas Chemical make; the you 
pyrone H-4000, limiting viscosity 0.35 dl/g) guided from commercial BPA instead of the polycarbonate resin of 
example of comparison 3 example 1, although carried out like the example 1, binder resin could not finish melting 
into a solvent and printing ink was not able to be created. 
;0044] 
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[0045] 

[Effect of the Invention] As compared with the thing using conventional printing ink, the decoration printing film 
using the heat-resistant printing ink of this invention has the description which is excellent in the flexibility of a 
decoration printing film printing side while maintaining thermal resistance and adhesion. Therefore, since workability 
improves at the same time it is rare to do damage to a decoration side and it reduces the poor appearance after 
insert molding, even if exposed to the crookedness and impact which are added at the time of the usual 
transportation, storage, and a fabrication operation etc., it contributes to the improvement of quality or the yield. It 
is suitable as printing ink of the decoration printing film used for insertion injection-molded products, such as parts 
for a display, such as an edge of the various meter boards of an automobile and a sunroof especially with large split 
and printing area, and a windowpane, housing of a cellular phone, housing of AV product, and a personal digital 
assistant device, a copying machine, and miscellaneous goods. 



[Translation done.] 
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